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Comparative protein modeling of a target protein based
on sequence similarity to a protein with known struc-
ture is widely used to provide structural models of pro-
teins. Frequently, the quality of the target- template
sequence alignment is non-uniform along the sequence:
parts can be modeled with a high confidence, whereas
other parts differ strongly from the template. In princi-
ple, molecular dynamics (MD) simulations can be used
to refine protein model structures and also to model
loops in homology modeled protein structures, but it is
limited by the currently accessible simulation time
scales. In the current work we have used a recently
developed biasing potential replica exchange (BP-Rex)
MD [1] method to refine and to model loops in homol-
ogy modeled protein structure at atomic resolution
including explicit solvent. In standard Rex MD [2] simu-
lations several replicas of a system are run in parallel at
different temperatures allowing exchanges at preset time
intervals. In a BP-Rex MD simulation replicas are con-
trolled by various levels of a biasing potential to reduce
the energy barriers associated with peptide backbone
dihedral transitions. The method requires much fewer
replicas for efficient sampling compared with standard
temperature Rex MD. Starting from incorrect loop con-
formations this BP-Rex MD method samples the correct
loop conformations as dominant conformations in all
the cases. Application of BP-Rex MD to several protein
loops indicates improved conformational sampling of
backbone dihedral angle of loop residues compared to
conventional MD simulations. BP-Rex MD refinement
simulations on several test cases starting from decoy
structures deviating significantly from the native struc-
ture resulted in final structures in much closer agree-
ment with experiment compared to conventional MD
simulations [3].
Author details
1Institute of Pharmacy, Martin-Luther-Universität Halle-Wittenberg, 06120
Halle/ Saale, Germany.
2Physics Department (T38), Technical University
Munich, 85748 Garching, Germany.
Published: 19 April 2011
References
1. Kannan S, Zacharias M: Enhanced sampling of peptide and protein
conformations using replica exchange simulations with a peptide
backbone biasing-potential. Proteins 2007, 66:697-706.
2. Sugita Y, Okamoto Y: Replica-exchange molecular dynamics method for
protein folding. Chem Phys Lett 1999, 314:141-151.
3. Kannan S, Zacharias M: Application of biasing potential replica- exchange
simulations for loop modelling and refinement of proteins in explicit
solvent. Proteins 2010, 78:2809-2819.
doi:10.1186/1758-2946-3-S1-P33
Cite this article as: Kannan et al.: Application of biasing-potential replica
exchange simulations for loop modeling and refinement of proteins in
explicit solvent. Journal of Cheminformatics 2011 3(Suppl 1):P33.
Open access provides opportunities to our 
colleagues in other parts of the globe, by allowing 
anyone to view the content free of charge.
Publish with ChemistryCentral and every
scientist can read your work free of charge
W. Jeffery Hurst, The Hershey Company.
available free of charge to the entire scientific community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours     you keep the copyright
Submit your manuscript here:
http://www.chemistrycentral.com/manuscript/
* Correspondence: raghav.kannan@pharmazie.uni-halle.de
1Institute of Pharmacy, Martin-Luther-Universität Halle-Wittenberg, 06120
Halle/ Saale, Germany
Full list of author information is available at the end of the article
Kannan et al. Journal of Cheminformatics 2011, 3(Suppl 1):P33
http://www.jcheminf.com/content/3/S1/P33
© 2011 Kannan et al; licensee BioMed Central Ltd. This is an open access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.